Hypomethylation reduced the aggressive potential of human malignant mesothelioma cells.
Epigenetic modifications have been implicated in the development of therapeutic resistance responsible for the poor prognosis of human malignant mesothelioma (HMM). To find a potential way to overcome this therapeutic resistance, this study investigated the anticancer effects of a DNA demethylating agent, 5-Aza-2'-Deoxycytidine (5-aza-dC), on HMM cells. The 5-aza-dC exhibited minimal detrimental effects on cell survival. However, treatment with 5-aza-dC significantly altered the biological characteristics associated with malignancy, such as cell migration and cell interaction, colony-forming capacity, and invasiveness. Moreover, it significantly reduced the fraction of side population (SP) cells, which are reportedly enriched for more aggressive cells. Large-scale methylation analysis based on methylated DNA immunoprecipitation revealed a more than two fold increase in the methylation level of major tumor suppressor genes in the SP fraction. The data indicated that SP cells might acquire malignancy by hypermethylation of tumor suppressor genes. Treatment with 5-aza-dC could attack more malignant cells through the modification of their methylation status. The results indicate that the modulation of DNA methylation might be a valuable strategy to overcome the therapeutic resistance of HMM. Moreover, ensuing changes in the biological characteristics provide a basis for further analysis of the role of methylation in HMM carcinogenesis.